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Site-directed mutagenesis of the zinc-binding domain of Trichoplusia ni 







































































granulovirus enhancin 

YIN Juan[] SHAN Liang[] SONG Da-Xin[] ZHONG. Jiang'[] Department of Microbiology and Microbial 
Engineering[ | School of Life Sciences[] Fudan University[] Shanghai 2004331) Chinal] 

Abstract[] Trichoplusia ni granuloviru$ | TnGV[] enhancin can enhance the infectivity of virus in several insect 
hosts. It has a conserved zinc-binding domain commonly found in metalloproteases[] HELGHL)| which is also 
present in enhancin proteins from other baculoviruses. In the current work[] each of the five amino acids in the 
domain was mutated to be two different amino acids[] and the total 10 mutant enhancin genes were used to 
construct recombinant AcMNPV. The expression of enhancin proteins was observed in virus-infected cells. 
Peritrophic membrand] PML] assay indicated all but one mutant lost the ability to degrade the insect intestinal 
mucin in PM. The only exception was the mutant in which glycine in position 4 was mutated to alanine. The 
results showed that the zinc-binding domain in enhancin was essential for the activity of the protein[] and also 
suggest that baculovirus enhancin is a metalloprotease. 
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Fig. 1 Diagram of PCR-mediated site-directed mutagenesis of TnGV enhancin 


1114 0000 Acta Entomologica Sinica 500 





M GA GR 1HD 1HY EA EK LR LV M SHD SHY En Sf 





NEL 


| Enhancin 





[] 2 SDS-PAGEQ O00 AcMNPVO OU SQI1U00000U000000000 
Fig. 2 Expression of wild type and mutant enhancin in recombinant AcMNPV infected Sf21 cells detected by SDS-PAGE analysis 
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AcMNPV expressing wild type TnGV enhancin[] GAL) GRO IHD[] 1HY[] EAD EKO LROLVOSHDUSHYOO O 1000000000000 
AcMNPV Recombinant AcMNPV expressing 10 mutated TnGV enhancin[] respectively. [] [] O The same for the following figures. 
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Fig. 3 Expression of wild type and mutant enhancin in recombinant AcMNPV- infected Sf21 cells detected by Western blot 


GA GR 1HD inv EA 





TM Ett) Be 
TIM fragments 
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Fig. 4  IIM-degradation-activity of mutant enhancin detected by Western blot 
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Table 1 Amino acid sequences of the zinc binding domains 
of viral enhancins 
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Viral enhancins 
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Trichoplusia ni GV enh HELGH BAA02141 
Pseudaletia unipuncta GV enh HELGH BAA03587 
Helicoverpa armigera GV enh HELGH BAA05908 
Choristoneura fumiferana GV enh HELGH AAG33872 
Xestia c-nigrum GV enh-2 HEIGH AAF05266 
Xestia c-nigrum GV enh-3 HELGH AAF05268 
Lymantria dispar NPV enh-1 HEIGH AAC70251 
Lymantria dispar NPV enh-2 HEIGH AAC70346 
Choristoneura fumiferana MNPV enh HEIAH AAP29820 
Mamestra configurata NPV-A enh HEIAH AAMO09197 
Mamestra configurata NPV-B enh HEIAH AAM95075 
Agrotis segetum NPV enh-2 HEMAH AAZ38242 
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